glial tissue of the pars nervosa, where many of them break down into a hyaline material and granules; they eventually pass bodily into the infundibulum of the third ventricle, where they are absorbed by the cerebrospinal fluid. It is probably in this way, and, therefore, by an indirect path, that the hormones of the posterior lobe get into the vascular system.
(14) Some relationship appears to exist between the thyroid gland and the pituitary body. This is indicated by the enlargement of the pituitary body and the formation within it of colloid-containing vesicles, as the result of removal or atrophy of the thyroid. If this relationship indicates a vicarious nature in the functions of these organs it is probably one which is limited to the production of the hormones which affect nutrition, especially that of the connective tissues, since these tissues are known to be influenced by changes both of the thyroid body and of the pars anterior of the pituitary body. But that other tissues may also be influenced is evidenced by the symptoms which are produced on removal or destruction of either gland, prominent amongst these being defects of the nervous system.
(15) There seems to be some sort of correlation between the pituitary body and the sexual organs, since in cases in which there is reason to think that deficiency of pituitary secretion exists, a condition of sexual infantilism becomes established, and the secondary sexual characters may remain undeveloped, or, in males, mnay exhibit a feminine type.
Mr. J. HERBERT FISHER: While appreciating the honour which your Secretaries have done me by asking me to take an opening part in this discussion, I confess that I feel somewhat appalled at the responsibility of following Professor Schaifer on this subject. My own knowledge is but founded on the work of others, coupled with the clinical investigations of typical cases, some of which I have elsewhere put on record.
Into the development of the pituitary body I do not think I need here enter. Its remarkable origin by the fusion of a neural element with an offshoot from the primitive stomodeuin is equalled by the complexity of the function of the two portions of which it is composed; by the remarkable symptoms which attend its disorder in either lobe; by its supreme importance to life; by its as yet unravelled interactions with other ductless glands. Much has already been done, but much more remains to be discovered, and at the present, from whatever aspect we approach the problem, we can but place a footstep upon the liv Fisher: Discussion on Disease of Pituitary Body threshold of an engrossing subject. As to the functions and physiological effects of the products of the hypophysis, you will not expect me to enter. There is, however, one observation on this subject that I should like to mnention-the colloid products of the hypophysis are derived from the cells of the pars intermedia; the latter cells are derived from the posterior lamina of Rathke's pouch, and the colloid which they secrete finds its outlet into the ventricular fluids by the infundibular stalk. I have been struck by the fact that colloid is also formed by the rare tumours which sometimes develop in the remnants of the post-anal gut, the neurenteric canal, by which, at the caudal end of the embryo, the alimEentary and neural canals are in footal life brought into continuity. As regards the function of the pituitary body, we know that both acromegaly and Frohlich's dystrophia adiposo-genitalis are accompanied by arrest of the sexual functions in the adult, or by their failure to develop if the pituitary disorder originates in infancy.
Conversely it is known that castration or oophorectomy results in some overgrowth of the pituitary body, while the hypophysis, like the thyroid gland, enlarges during pregnancy. I am inclined to think that we do not yet know for certain whether the sexual or the pituitary glands are primarily at fault in these cases. My own clinical observations have taught me that the climacteric is prematurely reached or in the male impotence is usually developed months or even years before any symptoms point to disorders localized in the hypophysis. In this direction, the observations of gynecologists might be especially valuable; I am inclined to think that they might be the means of adding to our store of knowledge and to our record of cases. One case, of my own that seems to have some bearing on this question of priority of lesion is that of a middle-aged man who died about eighteen months after the development of intracranial symptoms from disease of the hypophysis, which can hardly have been anything but malignant, in whom sexual impotence preceded all other symptoms by eighteen months. As regards the other 'ductless glands, it is, I believe recognized that hypoplasia of the adrenals is accompanied by retarded sexual development, while hyperplasia is associated with excessive development of the secondary sexual characteristics. A case reported by Cushing, and the case shown here to-night by Dr. Turney, which I have had the opportunity of examining, show this feature. There is, at the same time, in these two cases pituitary disorder; together with adiposity we have abnormally raised blood-pressure, hypertrichosis, undue pigmentation of skin, and that liability to spontaneous bleeding and easy bruising which haemo-philiacs also show. Renon and Delille think that extract of the posterior lobe of the pituitary stimulates the adrenals and lessens thyroid function, while extract of the anterior lobe of the pituitary increases thyroid function. In myxcedema, the hypophysis is not uncommonly enlarged and even acromegaly may supervene, as indeed it may follow exophthalmic goitre. Extract of the posterior lobe of the pituitary gland has a diuretic effect by stimulating the secretory cells of the kidney, and this is quite independent of the general rise of blood pressure which it occasions. In disorder of the posterior lobe of the hypophysis the patient develops the power of dealing with very large doses of glucose, but glycosuria will appear if extract of the posterior lobe is admninistered to the patient.
At this point I should like to quote two interesting cases which I have not yet reported.
The first case is that of Mr. A., aged 29, qualified as a medical man and practising as a barrister, who, on November 13, 1912, fainted and fell on the stone floor of a lavatory, striking the back of his head. He was removed to a nursing home and remained unconscious for a period of fifteen hours. Vomiting followed the accident, and there was a good deal of blood in the vomit. Glycosuria was discovered t*entyfour hours after the accident, though the first sample of urine tested after his fall contained no sugar. By diminishing the carbohydrates of his diet, the glycosuria can. be readily caused to disappear. He observed that he had lost the sense of smell: the anosmia he first recognized six days after his fall, but it may probably have been present before. The patient, after seeing, me, took a holiday for three weeks; on returning he had gained 1 lb. in weight and no sugar was found in the specimen of urine examined, while the sense of smell was returning. The suggestion is that a fractured base resulted in extravasation of blood into the sella turcica beneath the diaphragma selle, and its influence on the posterior lobe of the pituitary body, possibly acting as an irritant to its secretion, established a temporary glycosuria. The fields of vision were not affected, and the optic commissure was apparently not involved. Whether the anosmia could under these conditions be reasonably attributed to injury of the olfactory lobes or whether a lateral involvement of the uncinate gyrus can reasonably be invoked, I am not in a position to say. There were no fits, and no olfactory or gustatory aura. It is right to state that the patient's paternal grandfather died of glycosuria at the age of 60, and a male first cousin-the son of my patient's father's brother-died at the age of 15 from diabetes. The lvi Fisher: Discussion on Disease of Pituitary Body fact that the first specimen examined was free from sugar, but that glycosuria, easily controlled by regulation of diet, was present twentyfour hours after the accident, seems significant.'
The second case that I wish briefly to report is one of exophthalmic goitre in a young male subject, who died suddenly after developing polyuria and possibly glycosuria. The patient was one M., aged 20, a male, first seen by me at Moorfields Eye Hospital on September 16, 1903 . His right eye had gradually become prominent in the preceding ten days. The pulse was 140. He exhibited a fine tremor in each hand, which was accentuated when he got nervous. Graefe's lid sign was present. The thyroid gland was not enlarged, but a week later there was a sensation of tenderness over the site of the gland. Two months later, enlargement of the thyroid gland' was quite definite; in January, 1904, there was a definite thrill over it on palpation; the right lobe was bigger than the left. His father had died suddenly six weeks earlier, which had been a considerable shock. Two elder brothers of the patient had had enlarged throats and prominent eyes when at about the age of my patient. The prominence of the eyes exhibited in each case lasted about twelve months, but the throat remained enlarged in Qne: The diagnosis of Graves's disease in my patient was confirmed by two physicians. The patient's mental condition was always one of nervous excitement and over-anxiety. By June, 1904, under treatment with bromide and belladonna, the symptoms had improved. There was less proptosis. He had gained flesh and there was no pain in the neck. The tachycardia persisted. Treatment was continued until the end of 1904. On October 13, 1905, I learned from his brother-in-law that the patient had been found dead in bed the previous day. His relative informed me that during the last two months of his life he had developed a very large appetite and unquenchable thirst, had lost flesh, and at times was drowsy. I have no note that an examination of urine was ever made at the hospital. In the last two months of his life he had been in the habit of taking quart jugs of water to bed with him and passed an enormous quantity of urine each night. Post-mortem examination was made on the coroner's order, but I was unable to learn that any useffil facts were discovered as the result of it, and I am afraid the brain and intracranial condition were not investigated.
lOn March 29, 1313, reported that he is in excellent health, vision unimpaired. For the last three weeks the urine has been free from sugar, on a somewhat restricted and sugar-free diet. Slight glycosuria had persisted till three weeks ago. Sense of smell is still deficient.
As ophthalmologists, the phenomena of pituitary disease with which we are more deeply interested are naturally those dependent upon implication of the visual pathways. The ophthalmic appearances, if any, which we see are those of primary atrophy of the optic disks. In early stages disturbances of function may exist where no pallor is conspicuous, but the evidence of descending change may be expected to be not long delayed. w,hen any intracranial mass exerts pressure directly upon the visual pathways, primary atrophy usually results; we should recollect, however, that slight evidences of papillcedema are sometimes present in association with enlargements of the hypophysis, and that even unilateral choked disk may be present in the late stages of pituitary tumours: the mnore extreme papillitis has usually been found associated with complete primary atrophy of the other optic nerve: the growth is raising the general intracranial pressure, while one optic disk is sheltered from the effects of such pressure by the direct involvement in the tumour mass of the intracranial portion of the optic nerve and of the optic foramen. In pituitary cases, as in all cases of degenerative change in the optic nerve, the wise ophthalmic surgeon hesitates to pronounce on the amount of vision which an eye with a pale optic disk may be expected to retain.
Much painstalking work has been done with the object of tracing in minute detail the various fibres and bundles of fibres of which the optic nerves are composed; most attention has naturally been devoted to the papillo-macular fibres, and the course of such of these as decussate in the optic commissure. I confess that, for the purpose of clinical diagnosis, we are not as yet able to put such knowledge to much practical use, and it would be of but little assistance to us to enter upon it here. With the broad facts of the crossing of the fibres from the nasal half of each retina, including a large decussation of the macular fibres, in the optic commissure everyone agrees. It is also generally admitted that in the optic tracts the fibres which have crossed in the commissure from the opposite side are found to occupy an inferior and peripheral situation, while the uncrossed fibres form a bundle centrally placed. With Gudden's commissure, which has no visual function, we are not concerned, but we might in cases of pituitary disease keep its presence in mind to see if there be any constant symptom to suggest an explanation of the function of this bundle.
The anterior angle of the commissure-if they had eroded the anterior inferior wall of the sella turcica, invaded the sphenoidal air cells and then extended through their roof, they might reach the required point. In Nettleship's cases there was no evidence of sinus disease; nowadays, at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from lx Fisher: Discussion on Disease of Pitititary Body we have the advantage of X-rays to elinminate or prove bone erosion. I can narrate a case of pituitary tumour with an expanding central scotonma as the first sYmptom. in the second eye, when the first was already blind. X-rays show destruction of the dorsum selle, but none of its anterior wall or floor.
W. L. M., male, aged 34, som-ewhat myopic and wears full correction. Found vision defective in the left eye about fourteen months before I saw hirn at the beginning of October, 1911. He had observed that the sight failed in the left eye from' the left-hand side, so that he could see in front only by looking sideways with it. He had found nothing wrong in the right eye. He had no svnyptomiis of intracranial pressure. An X-ray examination in South Africa had revealed enlarge- lxii Fisher: Discussion on Disease of Pituitary Body temples on a few occasions. I could get no better direct vision in the right eye than 6, as against 6 previously. I could detect no central scotoma, but thought the direct vision was really worse than previously, and that the colour of the right optic disk was doubtfully as good as two months earlier. The vision of the left slowly became worse, until all perception of light was lost. In February, 1912, I examined the right colour field, but there appeared to be no pathological disturbance of it. In May of last year he began to draw attention to what appeared to be the earliest evidence of a central scotoma in his seeing eye, and by the end of July told me that he sometimes saw half a word or missed the end of a line in reading. By this date the right disk was undoubtedly paler than when I first saw him, but the field remained quite full. The direct vision was 6 and 1J, and the field unaffected in September, when he left this country. During the eleven months he had been at home he had been treated with thyroid and pituitary extracts, but not in large doses. Six weeks after he left England a definite scotoma was observed and charted in Bulawayo. He determined to return once more to England, and I confirmed the scotoma with the perimeter on January 6, 1913. It is extending fromn the fixation point into the temporal field, and it seems that there is also somle peripheral contraction of the temporal field threatening to fuse its loss with the scotomatous area. The colour field for red was further investigated in February, 1913. It has become reduced now to very'small dimensions, and this colour is not now appreciated at all to the temporal side of the fixation point-the red field resides entirely in the nasal half. There can now be no doubt about the pathological pallor of the right disk. The direct vision still remains 96 with his glasses. He was inclined to think that there had been some improvement in the sight of his eye since a definite hemianopic field was charted by Woods in Cape Town in December, 1912. He has been now put upon much larger doses of pituitary extract' both lobes.
The case illustrates the development of a temporal hemianopia by an expanding central scotoma. There was no real evidence of acromegaly, nor did he show any complete train of Frohlich's symptoms. He has the pallid, colourless complexion to which attention has been drawn in pituitary cases. The erosion of the dorsum sellm by the expanding growth has been confirmed by an X-ray examination made in this country by Dr. Ironside Bruce (fig. 9 ).
On the other hand, I have another case, which I have not yet reported, in whom, with total blindness of one eye, the vision in the 'xiii other is beginning to be affected in what I have previously suggested is the most usual -way-viz., by a loss of temporal field which first reveals itself in the upper periphery.
Mrs Mrs. F., July 2, 1912. RIGHT. FIG. 12. Mrs. F., December 31, 1912. begun to fail about seven and a half years earlier in the left eye only. She had suffered from more or less headache during this time over the vertex, but latterly more generally over the head. In a few months the left eye had no perception of light. Some twelve or lxiv Fisher: Discussion on Disease of Pituitary Body eighteen months before the failure of vision, catamenia became irregular, and the last period occurred about five years before I saw her. Her average weight used to be about 11 st.; when the sight first went wrong it fell to 9 st., and at the date of her visit to me she weighed about 131 st. There was no disorder of smell, no enlargement of hands, feet, or features. Some drowsiness lately. The eyes were rather prominent, with a divergent strabismus in the left, but no limitation of movement. The vision of the right eye was full, and the field quite normal. The left disk showed the features of primary atrophy, with the retinal vessels of good size. A skiagram of the skull was taken about this date, and again some months later. The first skiagram was not satisfactory; the second ones, taken by Mr. A. D. Reid, show marked erosion of the sella turcica ( fig. 13 ). For the first six months under treatment with thyroid extract the pains in the head were greatly relieved. There was no drowsiness. In no other respect was there any change. The treatment was continued. Twelve months after her first visit conditions were the same. The field of vision was charted both for white and for red. The right disk remained a good colour. The headache, which had been much relieved by her treatment at first, was again severe during the latter half of last year. I am of opinion that her features are somewhat more acromegalic, although not conspicuously so. The hands are large. Perhaps the most reliable observation is that whereas in January, 1912, I noted that the lower jaw was not prognathous, although the incisor teeth met each to each, at the present date the lower incisor teeth are distinctly in front of those of the upper jaw. At my last observation, some two months ago, the right field was showing a loss at its upper temporal periphery. Comparing this with the fields of July, 1912, it may be remarked that the field for red at the former date suggests the loss which at the present time quite certainly exists in the field for white. The severe pain still continues. Treatment has been modified to 5 gr. of Armour's extract of the whole pituitary gland, and 5 gr. of thyroid extract daily. The right disk still appears normal. The question of an operation for decompression .of the pituitary body will have to be considered in this instance, unless the pain can be alleviated.' has advanced-viz., that hemianopia of the colour-sense may precede that of the form-sense, and give us a guide for prognosis. Cushing agrees, and has reported cases, and I believe Mr. Treacher Collins could quote us a case in support. Perhaps, in favour of disturbance of the colour-sense as an early phenomenon is the fact that patients often complain that they see everything as if through a " blue haze."
We have also to recollect that in a proportion of the cases of pituitary body enlargements, homonymous hemianopia is the sylmptom in the earlier development of the case; indeed, it is said to be about half as probable as a bitemporal hemianopia. I am quite certain that an evenly balanced loss of temporal field in each eye of simultaneous onset is the exception and not the rule. In many cases one eye is already blind, and we learn by the history that its vision went from the temporal side.only when the patient first consults us for failure of the second eye; such failure is found to be developing, as an upper temporal loss of field, M--21 lxv at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from lxvi Fisher: Discussion on Disease of Pituitary Body perhaps preceded by a more advanced hemiachromatopsia, or as a central scotoma expanding into the temporal field. Moreover, there are cases where one eye having reached total blindness, while the other preserves the nasal field, some change in the incidence of the lesion exactly reverses the visual result in the two eyes. Optic nerves are not in these cases always as atrophic as the pallor of their papille would suggest, and the successes as regards recovery of vision of cases where pituitary cysts have burst or been evacuated by operation must be borne in mind.
We h&ve gone far enough to enable us to appreciate that the visual symptoms dependent upon enlargement of the hypophysis are variable, and that direct pressure on the optic chiasma, so glibly invoked, is far from being a satisfactory explanation of most of the cases. It is quite true that experimentally a sagittal section through the middle of the chiasma would cause immediately a symmetrical bitemporal hemianopia. Can we conceive of a tumour originating in the interpeduncular space producing by its pressure on the chiasma effects so definite and precise ? It would require almost a knife edge to do it; the transverse measurement of the whole chiasma, including the non-decussating fibres at each lateral angle, is not more than i in. It is even still more difficult, on this generally accepted basis, to explain the cases of biteinporal hemianopia which develop by an expanding central or paracentral scotoma. I have quoted a case this evening where one eye having become completely blind, its original failure starting by loss of, or in, its temporal field, failure is now advancing in the other eye by means of a scotoma expanding into its temporal field, after at least a year of interval. Simultaneous and anything like symmetrical development of bitemporal hemianopia is not common in the cases we are considering. Homonymous hemianopia may be the feature. In my experience loss of one temporal field, followed by loss of the nasal field in the same eye, and after an interval by loss of the temporal in the other eye, is as common a sequence of events as the development of a bitemporal hemianopia; it seems likely that half-vision fields for the colour-sense may precede hemianopia of any character when caused by pituitary enlargement.
Cases which indicate undoubted change in the incidence of the injurious pressure are on record, as well as those of unexpected recovery after spontaneous rupture or operative tapping of cystic swellings. The pituitary body is securely ensconced in the bony sella turcica, its stalk depending through the small aperture in the diaphragma sellae of dura mater. When it enlarges skiagrams prove that it expands most often by erosion of the posteriorly overhanging dorsum sell,; the anterior boundary of the sella turcica is seldom disturbed. Tumours of the hypophysis may burst into the sphenoidal air cells anteriorly and thence through their lateral walls into the orbits; the initial bony difficulty having been overcome the growth sepures room for unimpeded extension in these directions.
Laterally the cavernous sinuses bound the sella turcica, the bony walls being here deficient; the sinuses are very tough and offer firm resistance; the third, fourth, or first division of the fifth nerve in the outer wall may be, though they are but rarely, implicated by pituitary tumours; the sixth nerve in the floor of the sinus groove under the carotid artery still more rarely is pressed upon. Anosmia is not uncommon -in post-mortem examinations, the olfactory lobes, or their roots forming the antero-lateral boundaries of the anterior perforated spots, are often found to be involved, but this is in the last stages of the disease. I should be glad to know whether neurologists think the anosmia present in a proportion of pituitary cases could be attributed to involvement of the uncinate gyrus. Epileptiform attacks ushered in by an olfactory or gustatory aura are not uncommon.
Personally, my cogitations are leading me to the conclusion that the visual phenomena in many of the cases are explained by traction effects on the visual pathways as the tumour extends upwards behind the chiasma and between the optic tracts in the inter-peduncular space. A tumour fairly symmetrical in outline would stretch the decussating fibres in the chiasma, while in no way dragging on the direct fibres, and give us a bitemporal hemianopia; it is conceivable that the highly specialized function of the macular fibres might be more readily injured than that of the other fibres in the chiasma; on a traction hypothesis the expanding scotoma cases are to be understood, and hemiachromatopsia can be recognized as a symptom which it would be very difficult to accept on a direct pressure hypothesis. If the tumour mass, having already caused a bitemporal hemianopia, increased now more to the right than to the left side, it would probably drag on the left optic nerve as a whole, or accentuate the angle between the left optic nerve and the left optic tract; in either way the fibres from the temporal half of the left retina would now suffer by dragging, and the eye would be rendered blind; the tumour expanding to the right would diminish the acuteness of the angle or curve formed by the right optic nerve and the right tract, and the uncrossing fibres from the right retina might long preserve their function. lx ii.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from lxviii Fisher: Discussion on Disease of Pituitary Body A pituitary tumour growing in the interpeduncular space asymmetrically and from the first lying more to the right than to the left of the median line might, I think, be expected to injure by traction first the decussating fibres from the left optic nerve and then its non-decussating fibres before any fibres of the right optic nerve became unduly stretobed; as the crossing fibres from the right retina became involved, loss of temporal field on this side would be expected to occur, either centrifugally or centripetally. The possibility that a displaced optic nerve may receive injurious pressure from the bony optic foramen on that side towards which it is displaced can also be. conceived. In the rarer cases of homonymous hemianopia direct pressure on the optic tract concerned is, no doubt, the true explanation; in the tract the uncrossed fibres seem to be afforded the more sheltered situation.
I think the idea of traction, rather than of direct pressure, fits in better with the clinical facts and the anatomical possibilities. I am inclined to think also that it is more compatible with the recovery of physiological function, which in a few fortunate instances has occurred.
The question is one which may be of interest not only from an academic, but from a very practical point of view. Although up to now operative treatment of pituitary tumours has been in the direction of reaching the sella turcica, either for decompression or in the rather futile hopes of meeting with a cyst or removing a growth, by the transnasal route, it seems likely that a safer and more surgical method may be devised through a fronto-temporal opening of the cranium. In the hands of a cerebral surgeon who recognizes his own limitations and those of his patient, this route seems the more hopeful. The decision of the points I have raised may be of the first importance in enabling the surgeon to decide from which side to attack the growth.
One more question: If this is to be the method, would a free removal of the bone and opening of the dura mater on the opposite side at the same time allow any more freedom for elevation and displacement of the brain, and thus give more ready access to the pituitary region ? For experimental purposes on dogs Paulesco found this bilateral opening of much assistance. The point could be readily settled by a surgeon on the cadaver.
(The discussion was adjourned until March 12.)
